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We report the observation of two signatures of a pressure-induced topological quantum phase
transition in the polar semiconductor BiTeI using x-ray powder diffraction and infrared spectroscopy.
The x-ray data confirm that BiTeI remains in its ambient-pressure structure up to 8 GPa. The lattice
parameter ratio c/a shows a minimum between 2.0–2.9 GPa, indicating an enhanced c-axis bonding
through pz band crossing as expected during the transition. Over the same pressure range, the
infrared spectra reveal a maximum in the optical spectral weight of the charge carriers, reflecting
the closing and reopening of the semiconducting band gap. Both of these features are characteristics
of a topological quantum phase transition, and are consistent with a recent theoretical proposal.
PACS numbers: 64.70.Tg, 71.70.Ej, 78.20.-e, 61.05.cp
Topological insulators are a class of materials having
nontrivial topology in their bulk electronic states, char-
acterized by nonzero topological invariants [1]. This in-
triguing state of matter was theoretically predicted [2–
6] and experimentally observed [7–13] in a variety of
2D and 3D systems. When in contact with an ordi-
nary (i.e., topologically trivial) insulator, the band gap
of the topological insulator inevitably becomes closed at
the boundary where the topological invariant has a dis-
continuity from a nonzero value to zero, the result is
a topologically protected metallic boundary state. The
same principle also guarantees the band gap closing in
the bulk and the resulting metallic bulk state at the
critical point of a topological quantum phase transition
(TQPT) [see Fig. 1(a)], hinted in BiTl(S1−xSex)2 [14, 15]
and (Bi1−xInx)2Se3 [16, 17] by doping. The effects of
doping in these experiments are to tune the spin-orbit
interaction and/or the lattice parameters. Such effects
can be realized directly by pressure, a method that does
not involve the potential defects and inhomogeneity of
doping. This has indeed been proposed as a means to
look for topological insulating states in, e.g., ternary
Heusler compounds [18], A2Ir2O7 (A = Y or rare-earth
elements) [19], Ge2Sb2Te5 [20], and BiTeI [21].
Despite its importance, there has been no experimen-
tal evidence for a pressure-induced TQPT. In general,
a direct detection of the topological invariant is diffi-
cult because of its lack of coupling to most experimental
probes. Consequently, a common approach is to detect
the gapless metallic surface state as an indication of the
topological phase using surface-sensitive techniques such
as angle-resolved photoemission spectroscopy [8–13] and
scanning tunneling microscopy or spectroscopy [22, 23].
At present these techniques cannot be implemented eas-
ily at high pressure, rendering them incapable of studying
pressure-induced TQPTs. Transport measurements can
also detect topological surface states and are compatible
with high-pressure techniques, but naturally grown mate-
rials often contain impurity-induced doping that causes
conduction in the bulk to overwhelm the surface con-
ductivity [24–26]. Expecting the band gap closing at the
critical point of TQPTs, we propose to establish pressure-
induced TQPTs by identifying such band gap closing and
the resulting metallic bulk state.
In this Letter, we report experimental observation of
characteristics of the pressure-induced TQPT in BiTeI
using x-ray powder diffraction and infrared spectroscopy.
X-ray powder diffraction shows that BiTeI remains in
the hexagonal structure up to 8 GPa but with the lat-
tice parameter ratio c/a passing through a minimum be-
tween 2.0–2.9 GPa, indicating an enhanced c-axis bond-
ing through pz band crossing when a metallic bulk state
occurs. Infrared spectroscopy over the same pressure
range reveals a maximum in the free-carrier spectral
weight as would be expected when the semiconducting
band gap closes and reopens. Both of these results pro-
vide evidence for a pressure-induced TQPT in BiTeI at
a critcal pressure Pc between 2.0–2.9 GPa. Our experi-
ments demonstrate pressure as an efficient way to induce
TQPTs and the use of infrared spectroscopy and x-ray
diffraction (XRD) for their investigation.
BiTeI is a layered polar semiconductor with the trig-
onal space group P3m1 and a hexagonal unit cell at
ambient pressure [27]. The triple Te-Bi-I layers stack
along the crystallographic c axis, coupled by the van der
Waals interaction. The broken inversion symmetry in
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FIG. 1. (color online). (a) Left: A topological insulator in contact with an ordinary insulator. X is the spatial coordinate. Xb
indicates the physical boundary that hosts the gapless metallic state. Right: A topological quantum phase transition induced
by tuning a parameter P (e.g., pressure). Pc indicates the critical point where the transition occurs, at which the band gap
closes to yield a metallic state. (b) A diagram illustrating the band inversion across the TQPT at Pc. Magenta denotes the
Bi-6pz orbital, cyan denotes the Te-5pz and I-5pz orbitals. (c) X-ray powder diffraction patterns of BiTeI from 0.9 to 9.7 GPa.
The data above 0.9 GPa are vertically shifted for clarity. The dots indicate the new peaks that emerge above 7.9 GPa. The
filled circles in (d) and (e) are the lattice parameters c, a, and the c/a ratio in the hexagonal phase at different pressures,
extracted from our XRD data. The open circles are the ambient-pressure data taken from Ref [27]. Error bars in (d) are within
the symbol size. Error bars in (e) come from the uncertainties in c and a.
the presence of strong spin-orbit coupling gives rise to
a giant Rashba-type spin splitting, the largest observed
so far in any system [28]. Although BiTeI is a narrow-
gap semiconductor with an ambient-pressure band gap of
∼0.38 eV [28–30], it is typically self-doped due to nonsto-
ichiometry and thus an n-type semiconductor [31]. Re-
markably, Bahramy et al. [21] predicted that hydrostatic
pressure effectively tunes the crystal-field splitting and
spin-orbit interaction in BiTeI, turning it into a topolog-
ical insulator. Such a TQPT is accompanied by a band
inversion near the A point of the Brillouin zone; the dis-
persion of the bulk spin-split bands becomes almost linear
at the critical pressure Pc.
Single crystals of BiTeI were grown by the Bridgman
method. The ambient-pressure carrier density is esti-
mated to be 2.7×1019 cm−3 [32]. Samples used in dif-
ferent experiments were mechanically cleaved from one
single crystal. High-pressure infrared spectroscopy and
angle-dispersive x-ray powder diffraction were performed
at U2A and X17C beamlines at the National Synchrotron
Light Source (Brookhaven National Laboratory). All
data were collected at room temperature. Pressure was
monitored by laser-excited ruby fluorescence. The sep-
aration of the two fluorescence lines indicated that the
pressure was quasihydrostatic. In the XRD experiment,
a sample was ground into fine powder and loaded into
a diamond anvil cell. A 4:1 methanol-ethanol mixture
was used as the pressure-transmitting medium. Two-
dimensional diffraction rings were collected for pressures
up to 27.2 GPa, with the incident monochromatic x-ray
wavelength set to 0.4066 A˚. Integrating the diffraction
rings yielded XRD patterns as a function of the diffrac-
tion angle 2θ [33].
The experimental configuration for the infrared mea-
surements is illustrated in the inset of Fig. 2(b). The
sample was pressed against a diamond anvil and sur-
rounded by a pressure-transmitting medium (KBr) else-
where. Infrared microspectroscopy was performed on a
Fourier transform infrared spectrometer coupled to a mi-
croscope [34]. Reflectance and transmittance were mea-
sured for photon energies between 0.08–1.00 eV and pres-
sures up to 25.2 GPa. Four samples were measured, all
giving consistent results. The data with the most com-
plete pressure dependence are presented here.
The XRD patterns in Fig. 1(c) show a structural
phase transition at ∼8 GPa. Ambient-pressure BiTeI
has a hexagonal lattice with lattice parameters a =
4.339 A˚ and c = 6.854 A˚ [27]. Increasing pressure consis-
tently shifts each Bragg peak to a larger 2θ angle, indi-
cating the reduction of the d spacing. Above 7.9 GPa, a
great number of new peaks emerge, suggesting a different
structure. Additional measurements with smaller pres-
sure steps confirm no structural variation below 8 GPa
[34]. Rietveld refinement [35] of the XRD data yields the
lattice parameters [Fig. 1(d)] of the hexagonal phase. We
include the ambient-pressure values of these parameters
taken from Ref [27] (omitted in our experiment), shown
as open circles in Fig. 1(d); they are consistent with the
3pressure dependence of our data. We note in passing that
a third structure appears above ∼18 GPa.
The ratio c/a shown in Fig. 1(e) has a clear minimum
between 2.0–2.9 GPa, strongly indicating a change in the
chemical bonding across the TQPT. In a topologically
trivial insulator, a TQPT occurs when the atomic or-
bital energy ordering near the Fermi level reverses and
the conduction (valence) band inverts. At the critical
pressure Pc the band gap closes, giving rise to a bulk
metallic state. The diagram in Fig. 1(b) illustrates this
process. In ambient-pressure BiTeI, the bottom conduc-
tion bands are dominated by the Bi-6pz orbital while the
top valence bands are dominated by the Te-5pz (and I-
5pz) orbital [21, 36]; within the low-energy bands, the
bonding is almost ionic in nature for P < Pc. After the
pressure-induced band inversion happens (P > Pc), one
expects the Te-5pz orbital contributes to the bottom con-
duction bands and the Bi-6pz orbital dominates the top
valence bands; the bonding becomes more covalent. At
the transition (P = Pc), additional metallic bonding oc-
curs involving the pz orbitals of Bi and Te, whose charge
fluctuations would make the c axis more compressible.
This is observed clearly as a minimum in the ratio c/a,
consistent with the notion that electronically metals are
compressible but insulators are not. The minimum in-
dicates a TQPT at Pc between 2.0–2.9 GPa. The cor-
responding volume contraction is 7%–9%, similar to the
theoretically predicted 11% [21]. Since an intermediate
metallic state at the transition between two insulating
states is only known to occur in a TQPT, we thus have
the first piece of strong evidence of a TQPT.
Infrared spectroscopy reveals more detailed informa-
tion on the electronic structure in this pressure range and
indicates a TQPT as well. Both the reflectance [Fig. 2(a)]
and the transmittance [Fig. 2(b)] contain fringes; they
arise because of Fabry-Pe´rot effects in the optically flat
sample and in the KBr. The thinner sample gives rise to
the broad fringes and the thicker KBr gives rise to the fine
ones [34]. When pressure is increased above 2.20 GPa,
the contrast of the broad fringes in reflectance increases
significantly, suggesting a sudden reduction of low-energy
(below 0.2 eV) absorption right above 2.20 GPa. Be-
tween 0.08–0.20 eV, the transmittance changes slowly be-
low 2.20 GPa but jumps to a higher level at 2.45 GPa,
confirming the reduction of absorption. Such pressure-
induced change of the low-energy absorption becomes
more apparent in the optical conductivity (shown in
Fig. 4) to be discussed below. Evidently, a transition
happens at 2.20 GPa, coinciding with the pressure where
the minimum c/a occurs.
We removed the fringes by Fourier transforming the
spectra, filtering the fringe signatures, and taking the in-
verse transform. Reflectance data after fringe removal
are plotted as dots in Fig. 3(a), showing a plasma edge
characteristic of the free-carrier response in the system.
As pressure increases from 0 to 2.20 GPa, the plasma
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FIG. 2. (color online). Infrared reflectance (a) and transmit-
tance (b) of BiTeI for pressure in 0.17–7.51 GPa. The black
arrows indicate the direction of increasing pressure. Absorp-
tion from diamond corrupts the data between 0.22–0.33 eV
(patched as dashed lines) and causes the dip at ∼0.46 eV in
reflectance. The inset in (b) shows the measurement config-
uration. The arrowed lines indicate the beam paths for the
reflected (R) and transmitted (T ) signals.
edge gradually blueshifts. Above 2.20 GPa, it begins to
redshift, with the shift continuing as the pressure is fur-
ther increased. We note that the turning of the plasma
edge at ∼2 GPa was consistently observed in the four
samples we measured, although the quantitative behav-
ior of the infrared data is sample dependent on account
of differing scattering rates in the samples. Moreover,
it is reversible as long as the pressure does not exceed
∼18 GPa, at which a second structural phase transition
occurs.
The low-energy spectral feature due to the free-carrier
response can be fitted with a simple Drude dielectric
function
ǫ = ǫ∞ −
ω2p
ω2 + iωγ
. (1)
Here ǫ∞ is the dielectric constant contributed from high-
energy excitations, ω2p/8 the carrier spectral weight, and
γ the electronic scattering rate. A least-squares fit to
Eq. (S1) in [34] was performed on reflectance, shown as
solid lines in Fig. 3(a). The fitting parameters are shown
in Fig. 3(b)–3(d) [37]. Compared to an earlier ambient-
pressure measurement [30], the scattering rate γ is big-
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FIG. 3. (color online). (a) Reflectance at low pressure and low
photon energy after fringe removal. The triangles indicate the
plasma edge at 0.17 GPa (blue), 2.20 GPa (lime green), and
3.45 GPa (magenta). The solid lines are fits as described in
the text. The inset illustrates the conduction band dispersion
ε(k) and the chemical potential as the pressure approaches
Pc. The slope of ε(k) at the chemical potential gives the
Fermi velocity vF . The arrows indicate the direction of in-
creasing pressure. (b)–(d) Pressure dependence of the fitting
parameters ωp, γ, and ǫ∞. Error bars are within the symbol
size.
ger in the sample studied here, and varies among all the
samples measured. The monotonic increase in ǫ∞ upon
pressurization accords with that in reflectance at photon
energies greater than 0.3 eV.
The pressure dependence of ωp offers a second indi-
cation of a TQPT. In our n-type sample, the pressure-
induced change in the electronic band structure affects
the Fermi velocity vF . As illustrated in the inset of
Fig. 3(a), across a pressure-induced TQPT, vF increases
as P → Pc (and decreases above Pc when the dispersion
again becomes parabolic, not shown). The maximum vF
lies in the transition region where the band gap closes
and the band dispersion approaches linear behavior. Be-
cause the carrier spectral weight ω2p/8 simply measures
v2F over the Fermi surface in weakly interacting systems
[29], one expects ωp ∝ vF , hence a maximum ωp near
Pc. Indeed, in Fig. 3(b) the extracted ωp clearly peaks at
2.20 GPa, reflecting the closing and reopening of the band
gap across the TQPT. The critical pressure is consistent
with the range given by the x-ray powder diffraction.
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FIG. 4. (color online). The real part of the optical conductiv-
ity calculated from reflectance and transmittance. The arrow
indicates the direction of increasing pressure. The data be-
tween 0.22–0.33 eV are corrupted by the diamond absorption
(patched as dashed lines). The inset shows the dc conduc-
tivity σ0 calculated from ωp and γ shown in Figs. 3(b) and
3(c).
The reflectance and transmittance data may be in-
verted to give the optical conductivity [34]; the results
also show a maximum in the free-carrier spectral weight
consistent with Fig. 3(b). The real part of the optical
conductivity is shown in Fig. 4. The dc conductivity σ0,
roughly estimated by extrapolating the low-energy por-
tion of the optical conductivity to zero photon energy,
has a maximum at 2.20 GPa, consistent with the maxi-
mum in σ0 = ω
2
p/4πγ calculated using the ωp and γ from
the fit (inset in Fig. 4) and directly confirming the band
gap closing and reopening during a TQPT.
In summary, we obtained independent and consistent
experimental evidence for a pressure-induced topological
quantum phase transition in BiTeI using x-ray powder
diffraction and infrared spectroscopy. Signatures of the
transition are evident in both structural data (with a
minimum in the c/a ratio at the critical pressure) and
optical data (with a maximum in the free-carrier spectral
weight at the same pressure). Both of these features are
characteristics of the topological quantum phase transi-
tion and are consistent with a recent theoretical proposal.
Our work motivates the exploration of the novel physics
associated with this transition [38] using other experi-
mental probes.
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5troscopy on BiTeI were reported in a recent preprint [39].
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1Supplemental Material
1. Infrared microspectroscopy
using a diamond anvil cell
A diamond anvil cell (DAC) with type IIa diamond
anvils was used in the infrared microspectroscopy. In-
frared spectra were collected on a Bruker Vertex 80v FT-
IR spectrometer coupled to a Hyperion 2000 microscope,
using a Globar source and an MCT detector. The mea-
surement configuration is shown in Fig. S1. The sam-
ple was pressed against the top diamond anvil and sur-
rounded by a pressure-transmitting medium (KBr) else-
where. The sample covered approximately half of the
300 µm diameter sample chamber in a stainless steel
gasket. BiTeI is soft; when compressed in a DAC, it
forms a shiny flat surface with the top diamond anvil
to make specular reflections. For each pressure point,
we first obtained the transmittance: the infrared beam
was focused on the KBr next to the sample to collect
a reference transmission spectrum Tr, and then on the
sample to collect the sample transmission spectrum Ts;
the ratio Ts/Tr gave the sample transmittance. We next
obtained the reflectance: the infrared beam was first fo-
cused on the sample to collect the sample reflection spec-
trum Rs, and then on the top diamond-air interface to
collect a reference reflection spectrum Rr, yielding a ra-
tio R1 = Rs/Rr. When all the pressure-dependent mea-
surements were finished, we opened the DAC and took
the top diamond anvil which had been in contact with
the sample. After cleaning its culet, we measured the
reflection spectrum from the top diamond-air interface
(Rr) and from the culet-air interface through the anvil
(Rc) to yield another ratio R2 = Rc/Rr. The sample
reflectance at the sample-diamond interface was calcu-
lated as R1/R2 ·Rd = Rs/Rc ·Rd, where Rd is the known
single-bounce reflectance of diamond at the diamond-air
interface. Such a measurement scheme minimized possi-
ble systematic errors and the effects due to the absorption
from diamond.
The spectra contain broad fringes due to Fabry-Pe´rot
effects in the sample and fine fringes due to the same ef-
fects in the pressure-transmitting medium KBr. Because
of our measurement scheme, both broad and fine fringes
are present in the reflectance, but only fine fringes dom-
inate in the transmittance. For reflectance, the sample
spectrum Rs contains Fabry-Pe´rot effects from both the
sample and KBr, but the spectra Rr and Rc do not have
fringes. The ratio Rs/Rc therefore preserves both the
broad and the fine fringes. Because the sample is ab-
sorbing, and because the beam has to traverse the sam-
ple twice to make the Fabry-Pe´rot effects in KBr ob-
servable in the measured reflectance, the corresponding
fringe contrast is weak. Therefore these fine fringes are
seen as small oscillations superimposed on a background
of the much broader sample fringes. For transmittance,
the reference spectrum Tr was taken in the region next to
the sample, where KBr is thicker than that underneath
the sample by an amount equal to the sample thickness.
This thickness mismatch gives rise to the dominant fine
fringes in the transmittance.
2. Infrared data analysis
The measured reflectance and transmittance can be
analyzed by considering the sample (denoted as s) and
the pressure-transmitting medium (denoted as m) as a
double-layer slab, shown in Fig. S1. This slab is bounded
by the diamond anvils (denoted as d) on both sides. Since
the fringes were removed from the spectra to simplify the
analysis, one can add intensities rather than amplitudes
from the multiple internal reflections in s andm. Because
the reflectance and transmittance of a single-layer slab is
straightforward to obtain, we solve the double-layer slab
problem following a two-step method [S1]. (i) Solve the
single-layer-slab problem, where the slab is m, bounded
by s and the bottom d. This gives the reflectance Rs-md
and transmittance Ts-md = 1 − Rs-md of a composite
medium (denoted as md) consisting of m and the bot-
tom d, interfaced with s. (ii) Solve the single-layer-slab
problem, where the slab is s, bounded by the top d and
the composite medium md. The reflectance and trans-
mittance for the double-layer slab are
R = Rsd +
(1−Rsd)
2Rs-mde
−8piκνx
1−RsdRs-mde−8piκνx
, (S1)
T =
(1−Rsd)(1 −Rs-md)e
−4piκνx
1−RsdRs-mde−8piκνx
, (S2)
in which
Rs-md = Rsm +
(1−Rsm)
2Rmd
1−RsmRmd
. (S3)
In Eqs. (S1), (S2), and (S3), Rsd = [(n−nd)
2+κ2]/[(n+
nd)
2 + κ2], Rsm = [(n − nm)
2 + κ2]/[(n + nm)
2 + κ2],
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FIG. S1. (a) Measurement configuration for infrared mi-
crospectroscopy in a diamond anvil cell. The arrowed lines
indicate the beam paths for the reflected (R) and transmit-
ted (T ) signals. (b) Close-up of the part in the square in
(a). d: diamond anvil. s: sample. m: pressure-transmitting
medium. md: composite medium consisting of m and d.
2and Rmd = (nm−nd)
2/(nm+nd)
2 are the single-bounce
reflectance at the s-d, s-m, and m-d interfaces, respec-
tively. They involve the to-be-solved sample refractive
index n and extinction coefficient κ, and the known re-
fractive index of diamond nd [S2] and KBr nm [S3]. ν is
the wavenumber (defined as 1/wavelength with the unit
cm−1), and x is the sample thickness. The determination
of x is discussed in the next section.
Using Eqs. (S1) and (S2), we iteratively solve for the
sample refractive index n and extinction coefficient κ.
These are used to calculate the optical conductivity. Its
real part is plotted in Fig. 4 in the main text, showing
the intraband and interband transitions reported previ-
ously in the 0.1–0.6 eV range (see Refs [29, 30] in the
main text). The sudden drop of the low-energy conduc-
tivity above 2.20 GPa results in the fringe contrast im-
provement in reflectance and the increase in transmit-
tance shown in Fig. 2 in the main text. The signifi-
cant pressure-induced increase of σ1 near 0.4 eV from
interband transitions confirms the abrupt suppression of
the transmittance at the same photon energies shown in
Fig. 2 in the main text. The band gap closing and reopen-
ing associated with the TQPT is not discernible as inter-
band features. This involves the complicated changes of
the phase space and matrix element for the interband
transitions under pressure. First-principles calculations
taking into account the band-filling due to free carriers
will be useful to clarify these interband features.
3. Sample thickness
The thickness of the sample in the DAC can be de-
termined from the fringes in the reflectance spectra.
We Fourier transformed the raw reflectance spectrum at
0.17 GPa and filtered out the fringe signature due to
KBr, leaving the broad fringes due to the sample. The
broad fringes have a period of ∆ν ≈ 300 cm−1. Tak-
ing the refractive index of the sample calculated from
the reflectance fit at this pressure in this photon en-
ergy range, n ≈ 4.1, we determined the sample thick-
ness x = 1/2n∆ν ≈ 4.1 µm. Note that the sam-
ple refractive index n is not a known quantity. We
initially fitted the reflectance using the single-bounce
reflectance formula for the diamond-sample interface,
Rsd = [(n−nd)
2+κ2]/[(n+nd)
2+κ2]. The refractive in-
dex n derived from the fit was used to calculate the sam-
ple thickness. The fit was then refined using Eq. (S1). We
checked the resulting n and repeated these procedures,
until a self-consistent solution was found. To determine
the sample thickness at other pressures, we used the pres-
sure dependence of the lattice parameter c obtained from
x-ray powder diffraction.
To confirm the validity of the thickness estimation
based on fringes, we applied this method to determine
the thickness of the pressure-transmitting medium KBr.
We obtained the fine-fringe period from the raw trans-
mittance spectrum at 0.17 GPa, ∆ν ≈ 83 cm−1. The
refractive index of KBr is about 1.53 in the photon en-
ergy range where the fine fringes reside. Therefore the
substrate thickness is roughly 1/(2× 1.53× 83 cm−1) =
39 µm. Note that we measured the thickness of the pre-
indented part of the stainless-steel gasket to be ∼41 µm.
This is reasonably close to the estimated KBr thickness.
4. Supplementary XRD data
To confirm the absence of any structural phase tran-
sition below 8 GPa, especially between 2–3 GPa where
the topological quantum phase transition occurs, we per-
formed additional x-ray powder diffraction measurements
using smaller pressure steps. As shown in Fig. S2(b),
each Bragg peak systematically shifts to a larger 2θ an-
gle upon pressure increase. No additional or missing
peaks were observed, confirming that BiTeI maintains
its ambient-pressure structure between 2–3 GPa.
We note that sample preparations affect the powder
diffraction data and the extracted lattice parameters.
Due to its layered structure and its malleability, BiTeI
cannot be easily ground into fine powder. The result-
ing XRD patterns show enhanced peak intensity along
certain crystallographic directions [e.g. those labelled in
Fig. S2(a)], indicating preferred orientations. This factor
is included in the Rietveld refinement of the data. Differ-
ent levels of grinding was tested. The results show that
sufficient grinding reduces the degree of preferred orien-
tation but broadens the Bragg peaks. Such broadening
progresses as the level of grinding is further increased,
until the Bragg peaks merge to lose peak information
[Sample 3 in Fig. S2(a)]. For Rietveld refinement we
chose the data sets for Sample 1 (presented in the main
text) and Sample 2 (presented in this section) that do
not show the peak broadening.
Fig. S3 compares the analyzed results from Rietveld
refinement for Sample 1 (taken from the main text) and
Sample 2. The agreement is reasonable. The minimum
in c/a is reproduced. The quantitative difference could
have many causes. For example, sample preparations
may affect the data and hence the results, as discussed
in the previous paragraph. Sample 1 and Sample 2 could
be intrinsically different because they were taken from
different parts of the same single crystal. The two mea-
surements on Sample 1 and Sample 2 were taken five
months apart, during which time the sample property
could have slightly changed.
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FIG. S2. (a) X-ray powder diffraction patterns of BiTeI for three samples. The incident monochromatic x-ray wavelength is
0.4066 A˚ for Sample 1 and 0.4072 A˚ for Sample 2 and Sample 3. (b) X-ray powder diffraction patterns for Sample 2 from 1.55
to 3.49 GPa.
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FIG. S3. Pressure dependence of (a) the lattice parameters c and a, (b) the unit-cell volume V , and (c) the ratio c/a for
Sample 1 (squares) and Sample 2 (circles). Error bars in (a) and (b) are within the symbol size. Error bars in (c) come from
the uncertainties in c and a.
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